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The Production of Oranges in Spain. 

(Received for publication on 16th April 1929.) 

Introductory. Spain supplies by far the largest part of the oranges 
sold in Europe. Regardless of the growing importance of Jafia, South 
Africa and Australia, due to her proximity to the markets and numerous 
natural advantages for orange production, Spain wil] undouhtedly con- 
tinue to be the controlling producer. In competitive production her 
contribution will regulate the price levels of the other countries ex- 
porting to Europe. 

Oranges exported,. The present total export amounts to 15,lK)0,()00 
cases contributed as follows 


Total shipments to the United KingdoWy 1926-27. 


Month 

1926 — 

September 
October 
November 
December . • 

1927— 

January 
February , 

March . 

April . . 

May . 

Jane 

July . 

August . 

Shipped from— 
Caatellon 
Burriana 
Valencia 
Gandin, 

Cartagena 

Total— 

1920-27 

1925-26 

ID24-25 


(J.'iee.T 

Half cases 

722 

4,982 

.34,102 

040,942 

4S,472 

931,026 

I0,4U9 

510,702 

11,800 

857,959 

4J,1S7 

807,857 

20.124 

480,2.96 

19.792 

503,607 

9,020 

198,082 

579 

95,158 


SSI 

22'),S67 

5,097,492 

10,859 

484,100 

9”), 1.94 

1,272,025 

105,102 

1,701,010 

8,519 

1 ,022,899 

20a 

610,318 



225,807 

5,097,492 

294,640 

0,101,509 

289,589 

0,481,990 
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Total shi-pments to the Continent, 1926-27, 


Month 

Casos 

Half eases 

1920— 

September , 



October . , , . , 



November 

75,784 

428,011 

December . , . . , 

79,409 

774,864 

1927— 

•January 

41,012 

497,632 

February , . 

. 51,809 

663,161 

Mareii 

:10,3U1 

.647,950 

April 

. 9,101 

311,148 

May 

9, '81 3 

130,090 

June . . . . , ^ 

1,070 

6,209 

July 

454 

109 

August 

299,473 

.3,379,224 

Shipped from — 

Oagtellou > . . . . 

. 23,200 

476,439 

Burriana ..... 

13,261 

180,025 

Valencia 

. 228,989 

1,671,005 

Gandia 

3,024 

780,884 

Cartagena ..... 

. 30,943 

369,071 

Total— 



1920-27 

299,473 

3,379,224 

1920-20 

393,032 

3,979,432 

1924-25 

374,144 

4,751,092 


Analysis oj shipments to differevt ports in 

United 

ngdom, 1126-2 

Port 

Cases 

Half -cases 

London 

58,015 

2,018,357 

Livorpool 

61,925 

1,221,056 

Hull 

20,093 

410,734 

Manchester 

26,760 

383,700 

Newcastle ...... 

6,790 

153 144 

Glasgow 

10,324 

272,187 

Brhtol 

1,747 

359,642 

Cardiff . . . 

12,441 

161,049 

Southampton 

7,373 

163,723 

DubUn 

1,555 

25,482 

Belfast ....... 

1,744 

28,424 

Total to United Kingdom porta 

225,807 

0,097,492 
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Aiiahjs'is of skijmmits to different Continent at porL^, 

1026-27. 

Port 


Cases 

^alf-( a.«03 

Hamburg .... 


7o,s:iR 

1,504,887 

Uotterdam .... 


23.209 

627, .560 

Amslerdam .... 


12,21.3 

265,01,5 

Antwerp .... 


18,302 

634,717 

Bremen .... 


7,766 

235,097 

Denmark 


30,0.53 

'56,343 

Norway 


107,188 

12,544 

Sweden .... 


20,672 

33,105 

Finland 


232 

8,666 

Total to (Continental ports . 


200,i7;5 

3,370,224 


Exports by W(igo7i : 1924-2’^. 


1. 20,000 \va« 2 ;r»n‘? containing 5,000 kilos of fruit. 

2. 6,000 wagons containing 10, 000 kilos of fruit. 

Statistics indiontc that the annual oon.suni{)lh>ii of oranges ]ier head 
is 7 in Spain, 15 in (lormaiiy, IS in ITollancl, ‘J.‘> ift Holgiuin and 57 
in Kngland. Sp<ain exports 05 per cent, of Iht total jiroduction. 

The, orange tract. The orange is grown all along llu' sontliern eoast 
of the coiintry, but the canimereial prodiietion is mort' or less con- 
centrated within a distance of 200 inih's, the most imptu'tant norfhrrn 
section being Castellon, the southern Murcia. Tlie city and district 
of Valencia oeeupics a central position and is to the orange induslrv of 
Spain what Los Angeles is to that of California. Valeneia contributes 
no less than 12,0(X),000 of the 15,000,000 cases exported from Spain. 
The tract is so far north as Lat. 40°, but is shelbu-ed In mountains and 
favoured by the warm Mediterranean Sea air. The earliest and l)e.st 
oranges are grown on the Ribera section of the \'a]encia district. 

Climate. The four periods of the } ear arc well marked and season- 
able. The spring opens in February. The weather is mild and calm, 
the prevailing wund, known a^s the “ gaibi ” blowing from the south- 
east. Occasionally a hot wind, called the poniente ’’ injure.s the 
carrying qualities of the oranges. The temperature and rainfall are as 
follows : — 


Mouth 

Normal 
maxinnim 
tempera hi re 

Nernnil 

miniuiuin 

U‘inpcratui ‘0 

Normal 

mean 

tcinporaturi' 

Normal rainfall 

February . 

Mai'ch 

ipril . 

17-2X 
=63"F 
18>2°C 
= 64-8°F 
20’7°C , 
«69*3'’F 

•yre . 
= 41-5‘'F 1 
7'OT: 
==44-6'’F 

=48'6''F 

ii-2\: 
-52 2"F 
12'6T; 
--54'7^F 
14-9T: 

= 58'8^'F 

945'5 nim. 

= 37-2 in. 

1,162 mill. 

— 46*7 in. 
1,045-9 mm. 

= 41-1 in. 
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Th('. «ummor arrives in May in no uncertain manner, the tempera- 
ture rising rapidly and glowing azure sky prevailing. The ‘ garbi ’ 
wind still blows, with occasional hot withering blasts of the ‘ poniente.’ 
The temperature and rainfall are as follows 


Mouth 

Normal 

maximum 

temperature 

Normal 

minimum 

temperature 

Normal 

mean 

temperature 

Normal rainfall 

May . 

j 

-74-7°F i 

12-3'’C 

-54-l°F 

IS-O^C 

==G4*4®F 

], 050-6 mm. 
—41-4 in. 

June . 

27 

-^S0-8“F 

-sao'F 

21 -3^0 
-VOW 

S02*G mm. 
-23-3 in. 

July . 

1 2fl-7‘'C 

^6o'b"F 

24-2^0 

=75*(j°F 

j 379-1 mm. 

= 14-9 in 


A’iUnm.n. The advent of this season is not appreciably observed 
till Septemlier. The temperature and humidity throughout August 
are the highest in the year and the days arc very trying. With the 
heavy downpouring rain whieh sometimes falls in September, the cool 
weather begins. The temperature and rainfall are as follows : — 


Month 

Normal 

maxiinutn 

teiiij)et'atuie 

Normal 
minin', uni 
tenipci’rttiirc 

Normal 

moan 

temj>eratui'e 

Norma] rainfall 

August 

30'3°C 
= S6-5“F : 

iy-3'4;: ' 
= 06-7”F ! 

24'8°C 

286-4 mm, 

= n-3 in. 

September . 

28- rc 

:=-82-6"F 

1 =.G2-2"F 

22-4^C 
-=72 3"F 

2,281*9 ram. 

= 89‘S in 

October 

I 24-2"C 

= 75*6°K 

12-6X 

^54'7''F 

1 

1 18-4X : 

-65-rF 1 

2,395-6 mm. 
--94-3 in. 


Wwier. Not until the middle of November is it realized that the 
cold season has begun. Alternating cloud and sunshine with occasional 
showers of rain followed by considerable cold but rarely by frost, prevail 
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until the spring is \ishered in once more. The temperature and rain- 
fall are as follows : — 


Month 

Normal 

maximum 

temperature 

Normal 
mini mum 
temperature 

Normal 

mean 

temperature 

Normal rainfall 

November . 

= 67-3°F 

8-G"C 

=47-5”F 

14-rC 

=57'4“F 

1,556*8 mm. 
=61-3 in. 

December . 

15-7=C 

=60-3°P 

5'0°C 

=41-0®F 

10-3°C 
= Ci0-o°F 

1,490*8 mm, 
==58*7 in. 

January 

}5-4°C 

=59-7°F 

4-3“C 

=39*7^F 

9*8°0 
= 49'6°F 

1,020*9 mm. 

= 40*2 in. 


On four occasions only in the past 30 years have the oranges been 
injured by frost. The trees were checked but not seriously injured. 
In consequence no ‘ smudging ’ or other precautions to ward off frost 
have been deemed necessary or at least worthy of the great expense 
which their employment entails. A southern aspect is favoured for 
the groves, and wind-breaks are planted to shelter the more exposed 
from the cold north wind. 

The soils. Where the area has proved suitable, where the requi- 
site irrigation is available and, most important, where the land is natural- 
ly well drained, orange groves occupy the land almost to the exclusion 
of other crops. Throughout the centuries that have passed since the 
orange first was planted, the land has been skilfully, laboriously terrac- 
ed, tilled and fertilized until now it is exceedingly fertile and favour- 
able to citrus production. Some of tlie tract is rich brown alluvium 
free from gravel ; large areas are of porous silt from the hills that are 
never far distant. The most bountiful crops of the best oranges are 
grown on small, terraced, freely drained patches of warm red loam 
Liberally mixed with nodular limestone. Nowhere do flourishing grovea 
exist on land that is not well drained, or indeed where the water-table 
is within 20 feet of the surface. A soil that is sticky or tenacious after 
irrigation or rain is considered unfavourable to the orange. 

Irrigation. The supply of water for the various canals is mostly 
taken by direct flow from the rivers or streams, but a little is pumped 
from some convenient source or lifted from the w^ell by the old-fashion- 
ed “ Nc.'ria ” or water-wheel. Probably three-fourths of the groves in 
Valencia are treated by the canal distributaries and branches through 
open ditches. The main irrigation schemes were planned and executed 
by the Moors in the years 1200 to 1500, and they are still considered 
efficient and satisfactory. They are administered and directed by a 

B 
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commission elected by the owners of the water-rights from amongst 
their own number, its functions differing little from those of the days 
of long ago. There are about 100 separate river canals and branches 
in the province of Valencia. The charge for water ranges from so little 
as 3s. to 15s. per acre. 

In accordance with the rainfall the grove is irrigated from 10 to 15 
times, the first application being given in March, the last usually in 
October. The quantity applied is about 18,000 to 20,000 gallons per acre 
per turn. For the facile distribution of the flow, the land is plotted 
first into perfectly level fields, thereafter into squares, each tree being 
the centre of its own plot or shallow basin. Where the levels and other 
circumstances are unusually favourable, the flow may be applied down 
the lines of trees, a ridge of soil between those serving to retain the 
water until all in, the line are treated. The water is never applied by the 
“ furrow system.” A light hand-hoeing, not deep cultivation, is given 
if possible after each alternate watering. 

Feriilizing the grove. The land is generously manured. To the tree 
showing weakness the scanty supply from the farm yard is given with 
solicitous care ; the grove as a whole receives artificial fertilizer. Dur- 
ing the period of the Great War, the orange industry was so profitable 
that the growers endeavoured to increase their crops by using fertilizers 
and, finding the results good, they have continued to employ them 
until now they are almost exclusively in favour. A popular mixture 
has the following composition : — 

30 to 40 per cent, sulphate of ammonia, 

50 to 60 per cent, superphosphate, 

8 to 10 per cent, chloride of potash. 

The extraordinarily great quantity of about 1,400 lb. per acre is quite 
commonly applied. In the use of fertilizers the growers have had to 
rely on the results of their own experience, no dependable experiments 
having been undertaken on their behalf. They have concluded that 
under irrigation, nitrate of soda is liable to be lost or too quickly taken 
up by the trees, whilst sulphate of ammonia is more dependable in 
these respects. The shippers hold that the oranges were less liable to 
decay before the fertilizers were commonly used. 

Intercrojiping and cover-crops. Until a young grove has attained 
the age of five years intercrops are taken, their choice being decided 
by the local market demand. The enrichment of the soil by growing 
leguminous crops is well understood and, other factors being favour- 
able, they are freely planted. The mature grove is rarely given a cover 
crop, either in summer or winter, yet the horsebean {Faha vulgaris— 
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locally called Habafarragera) is grown throughout the tracts to be plough- 
ed in. for the enrichment of the vegetable and agricultural land. 

Propagating the tree^. On the drier, sandy soil of the foot hills, the 
rough lemon [Citrus LimoHum, Osbeok) is the root-stock most in favour. 
For the richer, heavier loams which retain moisture better, and which 
constitute by far the greater part of the orange land, the bitter orange 
[Citrus AiiTanilum, Linn.) is used. It is remarkable that thoiigli this 
bitter orange is indubitably the same as that bearing the name in north- 
west fnxlia, it is not a congenial stock there. Indeed it is not uiuler- 
stood by scientists why this sour orange has proved cpiite unsuitable 
to the sweet orange of cornnn^rce in vSouth Africa, Australia and India, 
yet is indisputably the b(?st stock in America and Spain, The |)rei)a.ra- 
tion of the plants in the nursery is similar to' that employed wherever 
the budded orange is grown. The seed of the stock may be sown for 
example, in March or April 19‘25 : the seedling are transplanted to the 
nursery lines in the following autumn: in June 1927, the seedlings 
are budded : ifi February or March 1928 the more vigorous plants may 
be transplanted to the grove ; but perhaps the greater number are given 
another year's preparation in the lunsery. When finally set out in I he 
grove the budded sweet orange is either eight oi twenty months of age 
from the time of budding. In the Valencia nursery the plants are not 
staked or kept strictly exact as they are in the nurseries of America, 
Australia or South Africa and this is probably tlie real reason why the 
orange trees in Spain are low and spreading, lacking a true single trunk. 
It explains why the grower must cultivate by hand rather than by horse- 
drawn implements. The important facts in the propagation of Tlie 
sweet orange in Spain arc that the bitter orange stock gives excellent 
results on the best loams, and the rough lemon-on the drier sandy land. 
No very decisive trial of sweet orange stocks appears to have been un- 
dertaken in tlie country. 

Laying out the grove. The trees are set out by the square system 
at lb X IG feet if ail the cultivation is to be done by the spade, or at 
20 to 2T feet apart where cultivation by horse-drawn implements may 
sometimes bo necessary. In very few of the groves is it now possible 
to use animal powder, yet it can hardly be said that anywhere are the 
trees actually overcrowded. The oranges are vigorous but by no means 
too much so. , 

Shaping and pruning. The trees -arc invariably bushes, not shapely 
round headed half standards, such as comprise the American, Aus- 
tralian or South African graves. Nor are the \ alencia trees nearly so 
big as in tliese newer countries. The S])aiiish grower favours the open 
l)usli tree, aiming at getting the fruit disposed over all the branches, 
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In the commercial groves of most other countries the oranges are borne 
chiefly on the outer surface of round, rather ornamental trees. The 
Valencia grower endeavours to get well matured vigorous branches, 
capable of bearing oranges. He gives close attention to each individual 
tree. A certain amount of pruning is done in every grove, either annually 
or in alternate years to keep the tree open yet well supplied with fruit- 
ful branches. An experienced workman treats from eight to twelve 
trees per day at a cost of id, to Gd. each. 

ImplemeTits, tools and tillage. The grove is ploughed to a depth of 
five or six inches in March, usually by a country plough, differing 
little from that employed in India and Egypt ; or it is dug by a large 
mattock or draw boe similar to the Kodali used to dig land in the Pun- 
jab of North'West India. The English type of spade is never used. 
The plough is drawn by one animal which may be either a cobby pony 
or a mule. In a few groves an efficient furrow- turning, one-way plough 
is employed. The harrow or the cultivator is rarely used. Certainly 
the tools and implements are of ancient date, yet they are efficient, 
and assuredly the results obtained by their use are good ; and they are 
probably economical. Most of the small holders keep a horse, a mule 
or a donkey. None uses oxen in the grove. 

Insect pests. In restricted parts the scale insects do considerable 
injury, yet it may be said that rarely are they abundant or destruc- 
tive in the best managed groves. The Elorida red-scale {Chrysom- 
phalus dyctospermce^ Linn.) is the commonest and most baneful. Next 
in destructiveness is the black-scale {Saiselta olece, Bern.), and it is 
noteworthy that this is not the pest known as the ‘ black-scale ’ in Cali- 
fornia. Others which are sometimes both abundant and destructive 
are the purple-scale {LepidosapJtes heckii, Newn.), and the long scale 
that also is purple {Lepidosaphes fioridensis, Com.). To control them 
spraying has been practised but fumigation is slowly coming into favour, 
and its adoption is vigorously advocated by the Cyanamide Company 
of the United States, America, which has a factory in Valencia, and 
guides the men who undertake fumigation by contract or otherwise. 
The cost of fumigation is from l/3d. to IjQd. per tree. The Mediterranean 
fruit-fly and the mealy-bug sometimes appear in August, but are not 
very destructive pests. 

Diseases. Not very much is known about the diseases occurring 
in the groves, but it may be said that they are neither numerous nor 
very destructive. ‘ Gummosis ’ is present and might be destructive 
were meaaures to check it not generally adopted. The method of pre- 
vention is simple and, it is said, most effective, consisting merely in 
removing the soil each cold season from the base of the tree trunk, and 
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from the thick main roots within a radius of three or four foot. * Citrus 
Canker ’ does not occur. A form of ‘ leaf mottle/ apparently merely 
cMorosis, is frequent and to check it applications of sulphate of iron 
are made. Indeed a measure of this substance is commonly included 
with the artificial fertilizer. AVherc the water-table is too high, ‘ die- 
back ’ appears ; it is rare in the ordinary flourishing grove. In certain 
seasons, especially when the ' poniente ’ winds have l)cen unusually 
prolonged, the ‘ transit rots’ cause heavy losses. It is doubtful whether 
the blue and green moulds arc due most to occasional unfavourable 
climatic conditions or excessive handling of the fruit. 

Varidies atid their seasons. The nine or ten varieties named in the 
nurseryman’s catalogue are all included by the packers in one or other, 
of the three classes — ' White,’ ‘ Blood,’ or UBlood-oval/ and the most 
popular are Pajarito, which ripens in November : Naranjo comiu 
dulce de la Eihera, also maturing in November : Cadena punchosa, 
a most important variety in the trade, in season from December to 
April : Viciedo is at its best in January and February : but by far 
the most important shjpi)ing orange is the Vernia or Benia, sometimes 
called the Late Valencia, its season being from March to June. By 
the nurseryman, the two blood oranges arc named Sanguino oval entre- 
fino, and Saiigiiino oval double lino. Of the Mandarin species several 
varieties are grown which differ considerably in size, and quality l)ut 
none is known by a distinctive name. In its proper season each variety 
has merit and the most popular have bigh (cvcellenee in size, quality or 
suitability for export. The Valeneia.ii does not esteem the ‘ blooJ ’ 
orange, more than the ‘ white,’ indeed he prefers the latter, yet all 
adnoire the attractive beauty of the inearmined fruit. Tlie, number of 
pips in the best trade varieties is small, rarely exceeding seven. Ihe 
‘blood’ orange and the late Valencia are practically seedless. Per- 
haps no variety is so perfectly swc'ot as the very best V ashington Navel, 
yet the popular Valencia oranges have greater sparkle and pijpiancy 
and on the whole are more eonstaiitly pleasing. 

The orange growers life is communal. In some parts he dwells by 
his grove, but more commonly he lives in the village or town merely 
having a house on the laud where his family spends the warm period of 
the summer mouths. 

Labour ard wages. With only slight variation the experienced and 
skilful workers are paid as follows : — 

Picking gang. 

. . 4?. 6rf. per <lay of 8 hours, 

. . 2 . 3 . Gd. per day of 8 hours. 

. . 3i. per day of 8 hours. 


Men 

Women 

Boya 



10 PRODUCTION OP ORANGES IN SPAIN 

Pacldny-homc gang, 

W'ojiicn sortei'M • ■ ■ . !«. lOt/, jH;r day of 8 hours. 

WoiiicJi wra|»i)ei's . . . lo‘. lOd. per day of S hours. 

WoiQcu packers . , . 2o’. 'id. per day of 8 hours. 

Uvcrsccr . , . . . 2^'. 'id, 

Po reman o.'t. Id. 

Carpenter .... 5a'. Id, 

Binder Id 

I’oiLcr ..... 5 a’. 3d. 

To (ioiivey tlic ca.sos from the grove to the wharf the carter receives 

from ikl.to hs. a load approximately 2d. to 2|d. per case. 

The cost of living. Bread is the veritable stall of life in Valencia. 
A family consumes a daily average of 1 J lb. per head. Bread constitutes 
a substantial basis of the workingunan’s nourishment, and anything 
which supplements it is of secondary importance merely serving to give 
it relish. The following may be taken as the daily biU-of-fare of a Valen- 
cia farm labourer : — 

1 lb. loaf of bread, 

1 to 1^ oz, salt cod, or two sardines, 

^ pint wine. 

The cost is approximately to od. 

Dinner (about 1 p.m.) 

1 lb. loaf of bread, 

^ lb. rice prepared with oil and vegetables. 

Oil, 

Vegetables, 

Dessert, 

Wine. 

The cost is aj)proximately G(/. to Id. 

Sup'per (about 7 to 8 p.in.) 

This is .similar to the breakfast fare, varied by a stew of potatoes or 
beaus with salt cwl. 

The total cost of the day’s food is approximately Is. M. to Is. Gd. 
Clothing : A labourer’s outfit of rough cotton ware, mostly of Cata- 
lan maiiufaelure, is made up as follows 
Trousers, 

Blouse, 

Vest, 

(Socks, 

Shoes (CanviUj), 

Cap. 
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Tlifi cost is approximately 1U\ to I2s. To which may be added, if 
the man is prosperous : — 

Ring, 

Jersey, 

their cost being about 15s. 

AVages have advanced 20 per cent, during tlie past 15 years; cloth- 
ing and house rent during the same period ‘50 ])('r cent. ; so tliat the cir- 
cumstances of the labourer appear worse than the\' were. Jle has a 
limited conception of life, its needs and ambitions, and lives without 
undue anxiety, ambition, or much forethought. 

The cost of growing the fruit. As the growers are neaily all jjeasants, 
owning or renting small holdings, the cost of producing the oranges — 
the profit or loss — can hardiy be accurately determined. The work is 
done by the family, living hTuubly and frugally. The following is an 
average of several estimates : — 

Per acre. 

i' -V. ({. 

Ij 0 n 

a 0 0 

d 

y 8 0 

J 

2 10 t) 

30 10 O 

No charge is included for fumigation, 'wliieli costs at least Ah per 
acre, and should be dojie each a Hematic year. 

The return to the urower [)er acre may be as follows : — 

£ d. 

150 cases oranges at 4,: each , * . . • 33 15 0 

Cost of production , 30 10 0 

Nett pi oil I . 3 5 0 

Apparently the average yield of IDO cases per acre is not very pro- 
fitable to a tenant. As in all other braiielu's of fanning it is the pro- 
ducer of better than the averagi^ who finds the enterprise proliiable, 
AVho gains only the small nett, profit is at least provided with congenial 
and uncontrolled labour for himself and his lamily. 

The rent, or (he 'price of a grovi'. Agricultural land in the Valencia 
district is much subdivided, the holdings rajiging in size from two to 
twelve acres, most of them being of the smaller dimension. Assisted 
by his family, the peasant-owner or lessee carricb out the operations 


Fci'tili^cr .... 
Plough in twice 

\Vcedinp — iMico . , 

Hoeing four tulle's . . 

Iiriiration and its iionlication 
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without hiring labour. Most Jrequcntly the giovc is the property of the 
actual grower, though land for other temporary crops may be hired. 
There arc very few extensive groves. The rent of an orchard of full 
bearing age is about £15 per acre. Or other forms of agreement may be 
concluded by which, for example, the tenant or lessee contributes the 
work in cultivation and meets all other expenses, whilst the owner 
receives as rent half of the gross return. The outright purchase price 
of a full bearing healthy grove is never less than £250 per acre, and not 
infrequently is as high as £400. Indeed much higher prices are occa- 
sionally paid for groves of exceptionally great merit. Here, as in 
America, Australia and elsewhere, the possession of a grove is coveted 
not alone on account of its financial \vorth. 

The sale of the crop. Although the grower may speculate W'hcn 
he shall sell his crop, this is as far as he goes in its disposal. He may 
sell the fruit as it bangs on the tree, but more often the oranges are sold 
by the thousand. The paclvcr in alecs a casli deposit when the agree- 
ment is concluded and pays the balance when the fruit is taken from 
the grove. The grower takes little or no part in the harvesting. The 
packer docs the picking, packing and shipping. The prices vary each 
year and at dill'erent times in the. s(3asoii. The brokers have estimated 
that the grower begins to make profit only after he receives from 155. 
to 165. per thousand oranges on the trees. The opening price in the 
Novcml)er markets is sometimes as lo^v as 155. per thousand, but it 
invariably rises as the season progresses and sometimes is twice or three 
times that price. 

The buyiraj ayaits. The export trade is canied on through the 
packer and the broker whose agent resides in Valencia. The broker 
does not usually buy the oranges ; he ships and markets them for account 
of the Spanish packer. Due to competition between the brokers to 
obtain the fruit, the packer is sometimes financed by the broker. In- 
deed some packers have that credit onl} which the broker is disposed to 
allow them. In his capacity as buyer the packer meets the cost of all 
the operations from the picking of the fruit until it is alongside the ship. 
The broker arranges matters of finance and shij^ping facilities for the 
packer, who in turn relies on the l)roker for the final disposal of the fruit. 
There are indications that the packers’ business is a speculative one. 
The grower naturally follows the principal markets and advances the 
price of his fruit when he learns of a rise. The large broker, on the 
other hand, carefully ol>serves the packers’ operations to see that he 
does not pay too high prices, and that he is delivering packed cases to 
correspond with the advances that have been made to him. In seasons 
of rising markets the position of the packer is an easy one, but when 
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there are great fluctuations, or when the oranges arc not carrying well, 
his business is precarious. As the resources of many of the packers are 
limited, it is probable that a part of their losses sometimes falls on the 
grower. For this reason the grower inclines to sell, when he can, 
direct to one of the well-known exporters or brokers. On the other 
hand, some of the brokers enter into a joint account with the packer, 
so that together they may share the profits as well as losses. v5evcral 
of the Spanish packers maintain representatives in the principal 
northern markets. These men constitute for the packers a direct source 
of market-information distinct from that provided by the brokers. 
Thc/y appear at the docks when the cargoes are being discharged and 
satisfy themselves that the fruit is being classified properly. They are 
present at the auction and represent the packers’ interests ^vhen neces- 
sary. Owing to the fact that the Spanish packer is to a large extent 
financed by the broker, his market representative is not in an indepen- 
dent position and he cannot therefore be as eficctive in protecting the 
packers’ interests as he could be under uniraiumelcd conditions. 

Gathering the fruit. The Valencia orange does not attain its bc.si 
quality until January. The season of harvest however begins in iNov- 
ember, and ends in J uue. The heaviest shipments arc made in January, 
February and March. The picking is controlled by the packer employ- 
ing his own men. An experienced picker in a fair good year gathers 
4,000 fruits per day. With a soft lined basket over his shoulder he 
collects the fruit and piles it at convenient points to a depth of 2 to J 
feet, here to remain for one or two days to sw^eat and mature. A pro- 
tecting canvas or tent is sometimes placed over the heap. 

The focking-house. In construction the par-kiiigdiouso is usually 
a lofty, open, spacious, double-span-shcd built on modern lines, hav- 
ing ample light, and it is kept scrupulously clean. (In arrival the cart 
bringing the fruit runs into the shed where men transfer the oranges 
by suitable baskets to wide fiat piles, again from 2 to 3 feet deep. To 
mature the oranges, to toughen their rind, the piles may remain un- 
disturbed for three or four days. Then the grading, cleaning, wrap- 
ping, and packing commence. Almost exclusively women are employed 
in these operations and as they are paid by the day, not by the out- 
turn of work, everything is steadily and efficiently conducted. The 
labour employed in the house comprises porters, graders, cleaneis, 
packers, a carpenter, a foreman, etc. A house may (?mplo 5 from 50 
to 100 men and women and turn out 150 to 300 half cases per day. 
As a rule and always when experienced labour is locally available 
it is employed, otl.erwise gangs arc brought from elsewhere in the 
district. 
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Grudin fi. This is tloiio by experienced women wlio are truly clever 
in sizing the fruit. The soiled, the smutty, the sc ale-blemished are 
eliminated and placed to be rubbed, first with damp, then by dry pine 
sawdust, and finally polished with a soft brush or cloth. 

Wrapping. The wraps are of silk paper, bearing the packer’s own 
distinctive brand mark, which is often more delicately artistic than 
strikingly attractive. The paper is supplied by the local mills in bales 
containing 15,000 sheets of 20" X 30" ; weighing about 165 lb. per bale 
of the best quality. The price of the paper per bale ranges from £4 to 
£6 : the printing charge varies according to the design and the number 
of colour.s employed, but may be from £1-5 to £3 per bale. A bale 
contains paper for 300 half cases. The wrapping is done by women 
who have attained great skill in the w'ork. As each orange is enveloped 
it is given a deft spin in a manner that leaves the tissue gripping the 
fruit, with two tight pig-tails securing the wrap. It is said that the 
wrap remains secure on the oranges which are sent loose by rail in wag- 
gons. 

PaeJiing, A little girl feeds the wrapped oranges into the case while 
two women pack them. Almost invariably the straight pack is favour- 
ed and it is exceedingly w'ell done. It is so accurate that clear, clean 
lines of day-light show right through the open spaces of each of the four 
sides of the case. The shippers much appreciate this good packing which 
allows the air to circulate freely around the fruit. Two women, assist- 
ed by a girl, pack about 35 half cases per day. The total cost of the 
labour employed in the packing house from the arrival of the oranges 
until they arc loaded for conveyance to the steamer is estimated to be 
fully one shilling per half case. 

Lidding. No pressure is used in lidding the cases. The ‘ bulk- 
heads ’ are crowned above the ends. The lidder nails down the top 
slats and gives them a turn with the plane. To reinforce the parts 
which are weakest, stra].)-iron; or thin tape of hide or even pleated rope 
is used. Then the case is finally bound by strong ‘ esparto ’ grass-rope 
Avith three strands around its middle. It is upon tlie secinity and strength 
of thc.se three strands that the safe transport of the case depends when 
being .slung into or discharged from the lighter ; and to the credit of 
the ‘ esparto ’ and the binder it may b(i said that rarely docs the triple 
bond give way. 

The ontiige ernes. The case is supplied by the local saw mills, of 
which there are sevcial in the orange belt. The wood is delivered cut to 
lengths all ready to he put together by the packing-house, carpenter. 
Tine timber from Portugal , Minorca, and to a small extent from the 
woods of Spain is exclusively used. The case has no staiulard measure- 
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raents, its size varying to some extent according to tiie ‘ conids’ pack- 
ed. There are usually three grades of fruit— ‘ extra selected/ ‘ select- 
ed/ ' superior/ and the ‘ counts ’ are as follows : — 

Half case. 

ill case. Oi ic.j 

ik 
lie 

KCi 
il.j 
[o.-, 


L*OU 

240 

iJOO 

aw 

004 


Full case. 


420 It'f 

420 large 

420 extra large * * -OO 

-'Xt 

1,004 


The cost of the wood for the half case is uifout l.s. (i(/. ; for I he (nil 
ease 2 s. "d. 

The cost of pachiurj a half case. The followiiig are aiiproximale 
figures : — 

i (L 


Fruit 

Casio 

Paper ,...••••• 



Cord aud strapping 
I'ransport 

Light, rout, travelling, matiicula. I'aj^Uige 
Labour, ]ueki]ig and buying , . . . . 

Labour, ivaielu'U.ve, eaipi'iiterf., i-'piug and Inathug. un- 
loading and jxirlerage. grading and clcaniJia, ■« rap]nng, 

packing, insurance and MLeeliaiieous 


I) o o 
0 I 0 

O U ii 

(I 0 2 

0 I) ;> 

0 I) 0 

0 0 It 

O 0 () 


0 1 0 


0 10 8 


Shipment. From the gi'ove to tlic irackinti-lieiis.: iiearhy, i'r.oii 11 \o 
paokiiig-hoiisc to tlie wliartt the nrang.'s are earrie.l over v.liieli 

often are very lougle almost iiivavialily on tloiilili’-ileelieil sjiriDgless 
country carts. Yet it caimot be said tliat t)i<’ fruit is ever subjected 
to very trying or damaging treatmevd, so tliorouglily are the men eiu- 
ployed accustomed to handliug the crop. Uii arrival at the quay the 
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cases are placed in skeds administered by the ‘ Caballetero ^ loading 
agent, or owner of a ‘ caballefct^ whicli is a section of the quay allotted 
to an agent with loading rights. The agent owns a small fleet of flat 
barges, and on these the cases are lowered by means of simple pulleys. 
The barge is towed to the side of the steamer, and the packages lowered 
to the hold by means of the ship’s gear. The quay sheds are lofty, light 
and modern ; from Valencia to London the voyage is about 2,000 miles 
and fiom the time of loading to unloading some eight to ten days may 
pass. Vet the freight rate to almost any port in North Europe is only 
Is. 3d. to Is. 9d. pel 110 lb. of fruit. Railway freight is on the other 
hand very high. To send a half case by rail from Valencia to Madrid 
costs 10s. ; the steamer freight of a case to England is only Is. 3d. The 
cases are shipped in small Scandinavian or German steamers, and the 
competition for the transport is keen. 

Selling charges. These arc agreed upon by the brokers in the ports 
of arrival. The average charge at present is 3 per cent, commission and 
an inclusive charge of \s. M. per package. The rate differs in the various 
ports and according to the expense entailed. Occasionally it is as much 
as 6 per cent. The inclusive charge is fully detailed on all account sales 
forms from the United Kingdom. The bulk of the fruit is sold at auc- 
tion, although in the Covent Garden Market a quantity of special fruit 
is cleared by private sale. 

Bulk or loose oranges exported , A f;onsid(uable proportion of the 
oranges sent to Paris and tlie. other Erencli markets is simply wrapjicd 
and loaded into freight cars that are lined with straw. The wrapped 
fruit is transferred from the packing-house to the railway in flexible 
lined baskets of various style.s and sizes. The railway waggon is divided 
into tiers, the floors of wliich arc carpeted with straw. The waggon i.s 
suitably ventilated and may carry cither 5,000 or 10,000 kilos oranges, 
the former being the most generally used. The quality of the fruit 
sent in this way varies much more than that despatched hy steamer in 
packed boxes. The loaded waggons are railed up to the Spanish-Erench 
frontier, and there owing to a difference in the railway guage, the 
oranges are transferred from the waggons of one country to those of the 
other. Forwarding agents attend to the transfer of the fruit, eliminate 
decaying or damaged oranges, and send the waggons to the markets 
under instructions from the distributing houses. The trucks proceed 
chiefly to -Paris, Mons, Lille, Geneva, Munich, Basle and Brussells 
where the sale is by the 100 kilos. This branch of the citrus export trade 
has greatly expanded in the past few years f nd large quantities are being 
forwarded. In some instances trucks of fruit are purchased by the dis- 
tributing agents, but, as with the cases, the greater part is shipped 
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on a consignment basis. There is some prospect of various improve- 
ments being effected in carrying on this trade in loose fruit. To over- 
come the difficulties and losses entailed in transferring the oranges from 
the Spanish to the T'reiich or other European vraggons, it is proposed to 
adopt a truck having variable wheels which may be adjusted to suit 
the unequal railway guages. Considera])le quantities of loose but 
wrapped oranges are also carried by coasting steamer to frontier 
ports and there transferred to waggons which are despatched to the 
markets. 

Handling the fruit. From the picking until the fruit is transferred 
to the ships or waggons the oranges are certainly handled a great deal 
yet always with considerable care and skill by men and women long 
accustomed to dealing with the orange. In the hope that in future less 
handling at a lower cost may be necessary and that the loss due to decay 
in the cases may be reduced, two or three modem packing houses are 
operating in Valencia. There the fruit is graded, washed and polished 
mechanically. The houses have not been operating long enough to 
demonstrate their suitability to the Spanish trade wherein the daily 
wages still are moderate, and experienced men and women are easily 
hired. It is certainly true that not a large proportion of the oranges 
need any cleaning, and the women are remarkably accurate in grading, 
etc. Still the modern houses claim that their machinery improves the 
appearance and hence the general grade of the fruit. It they were paid 
on their daily output, labour would undoubtedly work more rapidly 
than at present, but few would be so contented. It is also suspected 
that some of decay to which imdue handling is ascribed is due to' pick- 
ing varieties out of seasons or after the warm moist winds which some- 
times arise during the season have afiected injuriously the carrying 
qualities of the fruit. In the modern houses the use of disinfectants 
is being tried. 

Marking the oranges. A few exporters are marking their oranges 
by means of rubber stamps either by hand or by a machine, but the 
qualities of the various packs arc so clearly defined and so well recog- 
nized in the trade that this would appear to be an unnecessary addition 
to the cost of production. Then the stamp is rarely clear or very strik - 
ing. 

Bg-poducts. There exists a good local market for the fruits which 
arc not suitable for export. Nevertheless a few houses in *R.ibera and 
Miufcia produce some essential oils, citric acid, essences and preserves. 
It is believed this toie might be considerably extended. 

Co-o-peraiion. The growers are very individualistic and refused 
until a few years ago to adopt any form of co-operation. Federations 
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now exist in several places, but are devoted rather to the co-operative 
purchase of fertili^^ers and supplies than to selling the crop. Those 
who produce the best oranges very luiturally claim that averaging the 
produet injures them and benefits the grower of the inferior qualities. 
It is said the federations handle about 1 per cent, only of the packages 
shipped. 

AVw lYO idfos /“Ac ‘ The Washington Navel orange 

and the Grape fruit arc being tried with some success, though on a 
very small scale so far. 

Exieasion of the season. To compete with the oranges from Aus- 
tralia, .South Africa and America, in the summer months, attention 
is being devoted to the extension of the area under the Vernia or Late 
Valencia variety. 

Competition. The two most important competitors of Spain are 
Italy and Jaffa, au<l their seasons coincide with the Spanish output. 
Then follow the United States of America with a navel orange ; Algeria 
sends mandarines ; and small quantities of the tight-skin fruit arrive 
on the markets from Tripoli, Syria, the Argentine, Brazil and the West 
Indies. 

Italy consigns the greater part of her oranges loose in waggon to 
Hamburg, Brenreii, the interior German markets, Central and Kastern 
Europe, including the Balkans. .Some consignments to the Hamburg 
and German markets are effected in cases, but a large bulk trade is 
carried out and fost(‘red by the Government and railway com]:)aiiies 
juoviding quick transport and advantageous rates. No Italian oranges 
are consigned to England, neither the package nor the fruit being 
popular on her markets. It is on the German markets that the oranges 
from Spain Jiieet active corapetition from Italy. The Italian crop is 
estimated to be from 2 to ?> million cases, according to the season. 

Jaffa is distinctly the most important comj)etitor. The Jaffa orange 
being good in quality is becoming popular on the English markets. 
Having a tough, rather thick skin, it bears transport except ionally well 
l)ut it is not attractive in a])peara.rice. The crop is estimated at 
l.bOO.OOO cases. The United States oranges are offered in Eobruary 
and in diminishing quantity throughout the months till June. 

Algerian mandarines are shipped in cases chiefly to Paris and 
Marseilles, the prices realized being generally satisfactory. The ex])ort 
is facilitattd by excellent steamer services between Algiers and Mar^ 
seilles, Algiers and Port Vendres, and also liy railway facilities and 
Government protection. The fruit is inferior to the Spajiish mandarin. 
The French Government is vigorously encouraging the planting of 
superior varieties, and a tax on oranges is being imposed on the product 
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of countries other than Algeria. The Italian colony of Tripoli is also 
encouraging the production of oranges for export. 

Exitmion of the Spanish groves. Although no large new plantations 
are much in evidence, it is reported that small grovr-s set out in the past 
few years must soon contribute a very substantial addition to the orange 
crop. As the bearing trees are in good licalth, an inen^ase in pi'oductiou 
may l)e expected. Consideralde areas of new land are being brought 
under irrigation and it is confidently anticipated that extensive groves 
will be planted thereon. 

Outlook of the industry. The trade is at present flourishing. Tliose in 
a position to have a general onllook of the industry arc at times troubled 
about the future pros])CCts of the growers. Tlu^ groves of S]>nin and 
the other competing countries are extending ; the markets are not sub- 
stantially widening. Yet the spirit of cheerful hojje prevails. Itiissia 
may once again become an important purcliastu' ; the consiiin[)f ion of 
oranges in Spain, it is hoped, will increase very much. 


Dated 14th. March 1921). 
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Price, Re. 14 or 2s, 3d, 

Vol. XVI, No. V. Studies of Sugarcane roots at different st^es of growth, by Rao Bahadub 
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Ram. {In the. press.) 

Vol. XVIII, No. VI. Classification and Study of the Characters of the cultivated Prices in the 
United Provinces, hy R. L. Skthi, m.so., b.sc., m.r.a.s., and Bauami 
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X, No. VI. Some Digestibility Trials on Indian Feeding Stuffs, V. Feeding Trials on 
American and Indian Cotton Seeds, by P. E, Lakdeb, jo.sc., r.A.o.y 
and Pandit Lad Chand Dhabmant, UAg., b.so. (Agri.). Price, As 7 or 9i. 
X, No. VII. Some Dig^tibility Trials on Indian Feeding Stuffs, VI. Green Foddera and 
their Silage, by P. E. Lander, m.a., d.sc„ a.i.c., and Pandit Lat. Chtaxd 
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X, No. VIIL A new Method of Dispersing Soils for Mechanical Analysis, by Amar Nath 

Pom, m.8c., >h.d., A.r.o, Price, As. 5 or 6d. 

X, No. IX. A Study of Capillary Rise of Water under Field Conditions, by Ashltosh 

Sen, M.3C. Price, As. .5 or 6tf. 

X, No. X, Silage Investigations at Bangalore, by T. S. Kbishnan, b.a. (In the 

XI, Noa. I & II. Studies in Soil Colloids, Part I^-Baso Exchange and Soil Acidity ; Part IT— 

Factors influencing the Dispersion of Soil Colloids hi Water, by Amab Nath 
PuEl, M.sc., PH.D., A.i.o. (In ike press.) 
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(In the press.) 

XI, Nos. IV & V. The Nutritiv’e \ali:es of Some Typical Indian Hays, by F. J. Warth, m.sc. 

The Nutritive Value of Gram Husk, by F. J. Warth, m.so., and Lal Chakb 
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by SoHAN Singh Bindra, m.sc. Price, Re. L4 or 2a. 3d. 

X No. VII. A Contribution to our knowledge of the Thysanoptera of India, by T. V. 

RAMAKBiaHMA Ayyab, B.A., Bii.D., F.z.s. Price, Re. 1-9 or 2s. Cd. 
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n. No. III. Nitrification of Calcium Cyanamide in some Indian Soils, by J. H. 
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II, No. IV. The Influence of Exchangeable Ions in Soil Colloids on Bacterial Activity 
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M,3c,, PH.D., A.I.C. [In the press.) 


Veterinary Series 
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M.E.C.V.S., and Amar Nath Gulati, m.sc. Price, As. .3 or 4d. 

Unit System for Farm Buildings, by G. S. HENDEmsoN, n.d.a., n.d.d. Price, As. 5 or_6d. 
A Comparative Study of the methods of preparation of the Soil for the Mechanical 
Analysis, with a Note on the Pipette Method, by Amar Nath Puri, m.n., and 
B. M. Amin, e.a. Price, As. 4 or yd, , , . -n • 

A Method of increasing the Manurial Value of Mahia Cake, by N. D. A yas, L.Ag. Price, 
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Root-rot and Sclcrotial Diseases of Wheat, by L. S. Subramanium, f.l.s. Price, As. 4 
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Price, As. 7 or 9d. , , , . . 

L Leaf Spot and Blight Disease of Onions, caused by Altermrxa pahndn nov. sp., by 
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nvestigationa in tha Bacteriology of Silage (1926-27), by J. H. Walton, m.a., . . 
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Bulletins Issued by the Imperial Institute ol Agricultural Research, Vnssi-—cotUd, 

^o. i83. A Milk Fermenting Yeast, by C. S. Ram Ayyab, b.a. Price, As. 6 or 6d. 

No, 184. List of Publications on Indian Entomology, 1927. {Compiled by the Imperial Eatomolo* 
gist.) Price, As. 6 or 9ii. 

No. 185. The Cultivation of Lao in the Plains of India, Laccifen lacca, Kerr., by C. S. ti_^ , 

(Revised Edition.) Price, Rs. 4 or 6«. 9d. 

No. 186. A Preliminary Note on the Rice crop in the United Provinces, by R. L. Sbthi, m.8o,, 
B.SC. (Agri. Edin,), M.E.A.S. (London). Price, As. 7 or M. 

No. 187. The Production of Cigarette Tobacco by Flue-Curing, by P. J. F. Shaw, n.8o., AJft.o.8., 
F.L.S., and Kashi Ram. Price, Re. I or Is. 9d. 

No. 188. Design for Farm Buildings, by (1. S. Hehdeeson, n.d.a., n.d.d. Price, As, 0 or 8d. 

No. 189. The improvement of Dharwar-American Cotton by Hybridiaation, by R. K, Kulkabni, 
B.Ag,, and T. R. Khadtlkar, B.Ag. Price, Rs. 2-2 or 4s. 

No, 190. Description of a New species, hipyliilium calm n. sp,, with a Note on the Genus Di^U. 
dium Leuckart, 1863, by Amae Nath Gulati, m.sc. Price, As. 6 or 8id, 

No. 191. Agricultural Implements and Machinery at Pusa, Part I : Cultivation Implements and 
Machinery, by G. S. Hbsdeesok, n.d.a., n.d.d., and Aejtih Singh, l.ao. Price, 
As. 12 or Is. .Id. 

No. 192. Agiicultural Implements and Machinery at Pusa, Part II : Harvesting and Threshing 
Implements and Machinery, by G. S. Hendeeson, N.D.A., N.D.D., and Ahjcn Singh, 
L.Ai^. Price, As. 6 or Sd. 

No. 193. Agricultural Implements and Machinery at Pusa, Part III ; Special and Miscellaneous 
Implements and Machinery, by G. S. Henderson, n.d.a., n.d.d., and Arjun Singh, 
L.AQ. Price, As. 9 or Is. 

No. 194. Agricultural Implements and Machinery at Pusa, Part IV ; Power Implements and 
Machinery, by G. S. Henderson, n.d.a., n.d.d., and Arjtin Singh, l.ag. Price, 
As. 12 or la. 3d. 

No. 195. Some Diseases of Crops in the Andaman Islands, by M. Mitra, m,8c., p,l. 8. Price, As, 4 
or 5d. 

No. 196. The Cotton White-fiy (Bemisia gossypiperda, n. sp.), by Rai Bahadur C. S. Misea, b.a., 
and Kaeam Singh Lamba, m.sc. Price, As. 10 or la. 

No. 197. A Contribution to our knowledge of South Indian Coccidae, by T. V. Ramahbishna Aytae, 
B.A., PN.D., F.E.s. {In the press.) 

No, 198, The Production of Oranges in Spain, by W. Robertson Brown. Price, As. 0 or Sd. 

No. 199. The Problem of Rinderpest in India, by J. T. Edwards, d.sc., m.r.o.v.s. Price, Re. 1-4 
or 2s. 2d, 

No. 200. List of Publications on Indian Entomology, 1928 (compiled by the Imperial Entomo- 
logist, Pusa). Price, As. 7 or 9d. 

No. 201. Sorosporium Paspali McAJp. on Paspalum scrobietdatum L., Kodra Smut, by Abdus 
Sattab, B.SC. (Ag.). Price, As. 8 or lOd. 

No. 202. List of Publications on the Botany of Indian Crops (compiled by F. J. F. Shaw, d.8o., 

A. E.C.3., F.L.S., and Rakhal Das Bose, b.sc., p.l.s.). Price, Rs. 3-8 or 6a. 

No. 203. The Description of a [New Fluke found in the House-Crow {Corvus splendem)^ by V. R, 
PflADKE, G.B.V.O., and Amah Nath Guiati, m.sc. Price, Aa. 3 or td. 

No. 204. A Method of increasing the Manuria] Value of Bone Phosphate, by N. D. Vyas, b.Ag. 
Price, As. 8 01 lOd, 

No. 206. The Grain-shedding Character in Rice Plants and its Importance, by S. G, Bhaleeao, 
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Books 

Wheat in India, by Albert Howard, m,a., A.E.c.a., f.l.b,, and Gabrielle L. 0. Howard, m.a. 
Price, Rs. 5 or 7s, 6d. 

A Description of the Imperial Bacteriological Laboratory, Mtotesar ; Its Work and Products, by 
Major J. D. E. Holmes, m.a., d.sc., m.e.c.t.s. Price, As. 8 or 9d. Hindi and Urdu 
Editions, Re. 2-4 each. 

Agriculture in India, by James Maceenna, m.a., i.o.s. Price, As. 4 or 5d- 

(Some Diseases of Cattle in India. A Handbook for Stock-owners. (Revised in 1927.) Price, Re. 1-4 
or 2s. 

Report on the Diseases of Silkworms in India, by A. Pbikole Jameson, d.so. Price, Rs, 3, 

The Importance of Bacterial Action in Indigo Manufacture, by 0, M. Hutohikson, Ba. Price, Aa. 2. 
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